Incubation of rat sciatic nerve slices with Krebs-Ringer bicarbonate buffer containing [3H]palmitic acid resulted in the acylation of the PO glycoprotein and a 24 kDa protein of the peripheral nerve myelin.
INTRODUCTION
The covalent linkage of fatty acids to proteins has been demonstrated in various cell types [1] [2] [3] [4] [5] [6] . Palmitic acid is attached to the proteins by an ester or thioester bond, whereas myristic acid is exclusively linked to the polypeptide by an amide bond to N-terminal glycine [4] [5] [6] . The PO glycoprotein of the peripheral nervous system (PNS) myelin is sulphated [7] and phosphorylated [8] [9] [10] [11] [12] [13] . We reported that PO was acylated after intraneural injection of [3H]palmitic acid into rat sciatic nerve and that fatty acids were covalently bound to PO by a thioester and/or ester linkage [14] . Subsequently, Sakamoto et al. [15] isolated four peptides containing fatty acids from bovine PO with an identical N-terminal sequence and fatty acid composition. On a molar basis, each peptide contained 0.9 mol of fatty acids, and the relative molar ratio of palmitate, stearate and oleate was 8: 3: 2. However, the site of acylation of PO is unknown. The present study was initiated to ascertain if fatty acids are attached to PO (1) after synthesis (endoplasmic reticulum), (2) after processing in the Golgi apparatus or (3) after insertion of PO into the myelin by myelinassociated fatty acyltransferase. Our results suggest that acylation of PO occurs some time after the translation of protein in the early subcompartment of the Golgi complex.
MATERIALS AND METHODS
Reagents were obtained from the following sources: [9,10-3H] Laemmli [17] . The gels were stained with Coomassie Blue, destained [18] and then scanned at 570 nm. The entire gel was cut into 2 mm sections, which were heated with 1 ml of Soluene-350 at 50°C for 18 h. After the addition of 10 ml of Instafluor, radioactivity was determined by liquid scintillation spectrometry. Relative specific radioactivity (RSA) of PO (d.p.m./unit of PO) was determined as described [19] . The gels were also fixed in 40 % methanol/10O% acetic acid for 12 h, washed with water and then treated with 1 M-hydroxylamine (pH 10) or 1 M-Tris/HCl buffer, pH 10 . Similarly, gels were also treated with 0.2 M-KOH in 20 % methanol for 90 min at room temperature [20] . The gels were infiltrated in dimethyl sulphoxide containing PPO (22.2 %, w/v) and then fluorographed [21] . Cell-free acylation of PO Fresh myelin was incubated at 37°C for 1 h in 20 mMTris/HCl buffer, pH 7.4, containing 2 mM-MgCl2, 0.1 % Triton X-100, 1 mM-dithiothreitol and 1 ,sCi of [1-14C]palmitoyl-CoA. The reaction was terminated by adding 3 ml of ice-cold acetone followed by centrifugation at 10000 g for 20 min at 4 'C. Lipids from myelin were removed, and myelin proteins were dissolved in SDS and prepared for gel electrophoresis as described above.
RESULTS AND DISCUSSION
The PO and 24 kDa proteins were acylated after incubation of nerve slices with [aH]palmitic acid (Fig. 1, lane 2). Retention of radiolabelled palmitate with PO after extraction of myelin with chloroform/methanol (2: 1, v/v) followed by boiling with SDS and dithiothreitol provides evidence that fatty acids are covalently linked. Release of radioactivity from PO after treatment with 1 M-hydroxylamine, pH 10 ( Fig. 1, lane 3 [14] . These results are consistent with the previous findings that palmitic acid is attached to most cellular, viral and cell-specific proteins by ester or thioester bonds [4] [5] [6] . Synthesis and acylation of PO It has been reported that there is a delay of 30 min between the synthesis and appearance of PO in myelin membrane [23] . Similar results were obtained after incubating nerve slices from 8-day-old rats with a '4C-amino acid mixture for between 5 min and 2 h (results not shown). Nerve slices from 8-day-old rats were also incubated with [3H]palmitic acid for between 5 min and 2 h to determine the time course of acylation of PO in the homogenate and the myelin membrane. PO was acylated in both the homogenate and myelin within 5 min, and the specific radioactivity of PO increased with time (Fig. 2) . The specific radioactivity of PO in the homogenate at all time points was consistently higher than in the myelin membrane.
The concentration of PO in the Schwann cells relative to the myelin membrane is not known, but it can be assumed to be minuscule because newly synthesized PO is rapidly incorporated into the myelin membrane during the active period of myelination. If this assumption is correct, most of the PO in the nerve homogenate should be of myelin origin. Since the RSA of acylated PO in the nerve homogenate is consistently higher than that in the myelin membrane (Fig. 2) , the pool of acylated PO in the cell body must be higher. Therefore, it may be reasonable to conclude that PO is primarily acylated in the cell body. Acylation of PO in a cell-free system Isolated rat brain myelin has been shown to contain both fatty acid CoA ligase [24] and fatty acyltransferase [24, 25] which catalyses the enzymic transfer of fatty acids into proteolipid protein (PLP) and DM-20 in a cell-free system. Incubation of myelin with [3H]palmitic acid and ATP, CoA and MgCl2 [24] resulted in the non-specific labelling of all myelin proteins. However, when myelin was incubated with [1-_4C] palmitoyl-CoA, only PO was acylated (Fig. 3, lane 1) and fatty acids from PO were removed after treatment with hydroxylamine (Fig. 3,  lane 2) . However, acylation of PO with palmitoyl-CoA in a cell-free system is not an enzymic reaction because its [26] and rhodopsin [27] has also been demonstrated. Effects of monensin and tunicamycin on acylation and glycosylation of PO Incubation of nerve slices from 8-day-old rats with monensin (0.1 uM) had little or no effect on the acylation of PO in the homogenate or myelin (Fig. 4) . However, monensin inhibited the incorporation of [3H]fucose into the homogenate and myelin PO by 53 and 61 % respectively (Fig. 4) . These results provide evidence that monensin interferes with the glycosylation of PO, presumably in the Golgi complex, and severely inhibits the assembly of glycosylated PO into myelin [16] . The incorporation of ['4C]amino acids into PO was slightly inhibited (15 0) by monensin under identical conditions, which is consistent with previous findings [16, 28] . Higher concentrations of monensin (1-10 ,uM) severely inhibited protein synthesis and acylation. Marked inhibition of protein synthesis at higher concentrations of monensin corroborate the findings of previous investigators [29, 30] . The available morphological evidence suggests that the primary site of action of monensin in the non-neural and neural cells is the Golgi complex [16, [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] . The monensin. PO [44] and PLP [45, 46] have been localized immunocytochemically to the Golgi vesicles, but the acylation of PLP [47] is also not affected by monensin. In addition, tunicamycin (25 ,ug/ml) did not inhibit the acylation of PO but severely inhibited (66 + 3 %) the incorporation of [3H]fucose into PO (results not shown).
The latter finding is consistent with the previously reported inhibition of N-glycosylation of PO by tunicamycin [16, 48] . Acylation of the transferrin receptor with palmitate has been shown to occur in the presence of tunicamycin [49] . Similarly, palmitylation and myristylation of the chick embryo fibroblast proteins was affected neither by tunicamycin nor by monensin [50] . Effect of cycloheximide on the acylation of PO Cycloheximide (1 mM) inhibited the incorporation of [14C]amino acids into PO protein by 90 and 97 0 (Fig. 4) after 5 min and 2 h respectively. However, palmitylation of the homogenate PO and the myelin-associated PO was blocked by 61 and 56 0 respectively (Fig. 4) , after incubating nerve slices with cycloheximide for 2 h. These studies were extended to determine the degree of inhibition of palmitylation of PO by cycloheximide between 5 min and 1 h. Nerve slices were preincubated for 30 min [53] , rhodopsin [54] and p2lNrag [55] has also been shown to occur in the presence of cycloheximide. The continued incorporation of palmitic acid into proteins, after inhibition of protein synthesis, indicates the presence of a large pool of previously made protein which is available for palmitylation [52, 53] or the rapid turnover of palmitate bound to proteins [51, 52] . The latter phenomenon has in fact been demonstrated for the transferrin receptor [49] , ankyrin [56] , p2lN-ras [55] and other cellular proteins [51, 57] . The [19, 22, 53, 58, 59] of the CNS myelin and PO [14, 15] 
